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(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately and 
efficiently decode even a code, in which a random error 
occurs with high probability. 

SOLUTION: This decoding device 3 is provided with an 
SCTCM decoder 40 for decoding a code by Serial 
Concatenated Trellis Coded Modulation (hereafter to be 
described as SCTCM) system as an internal code, a 
convolutional deinterleaver 50 for returning the 
sequences of inputted data to the original state, an RS 
decoder 60 for decoding a Reed-Solomon code 
(hereafter to be described as RS code) as an external 
code, and a deciding part 70 for deciding whether many 
or few errors are included in decode data 9 generated by 
the decoder 40. The device 3 performs loss correction 
with the decoder 60 according to decision results 
obtained with the part 70. 
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i, *2©«P#fcJ:5«F*ft:*fif5*2 0«F*fc#fti: 

Jbia» 2 ro«F*©a**ff 5 * i ©«-§-#a i , 

fcx-* <r>®%7 ay? BMKLMi- <fc 5 ±ES? 1 © 

^ * - y -y ^ * - 1! - t . 
±1S^ l ©ff*©***^ 7 IS 2 ©«^-#ai v 

at£«;t, 

±Ef?2er>«^#afi, iEWt^fcfcJ: 9#e>*ifc*l 
SB. 

2 ] ±E*J^^a(c i 9 ft bJvfcW^S** 

[»*53] ±ffi*ij^a(i, ±E*2©ff*©7v 
U 

*77 r £ $r#m £ 1-5W #5 2 EDe©« 

is 2 ©«F*ft^a i w-©«F#^t*at i 9 s»^t; t 

Tft bJxfcf-^ fc , JbCM 1 ©m^atcATJ Sftfc 
SflmtfcJfcfRU iiaaf-T'-^fc^StiilRQ©* 
'>£¥U£1-£ r t *ftWt1rbn*% 1 K*©«*6 

So 

[t»#«5] ±Kfl^¥ai4, _hE£S-7*-* Sr-bfB 
«S 2 ©«F*|fc*ftfcj3»t ***«F*fc i 9 UT 
ftbftfcr-*i, ±B*l©a*#»fc±94fe*Sh 

U iE^TWic^ftS^©^**!^^ 

t ran** 1 



n ** 1 k«©«#sii . 

IS*** 9 ] ±E* 2 |»HjKimCR 

* «f*t?*> a r t k+&n#9. 1 e«© 
m*m 1 0 1 ±e» 2 

«P*-cfcS r k iMkkir 5 ft** 1 IE*©a^«„ 
±E» 2 ©##{i, #-*«F*(fc*il 
K J: 4»*-C*> S w k tr WR 1 1"* St #5 1 12*© 

1 2 1 ±E* 2 ©«F*f4, ^?iI5g«ft^iA^ 

[»*9l3l ±!E'Y>-^-iJ-7'^a{4, 7*n 7 ^ 
-'<-C*> 9, ifBr-Y^^-JJ-y^att, 

.* i fs*©ffi^-ge 0 

#pT«** 1 *5«F*ft:*:ff 5 1R 1 ©«f*»fcl 

±K* 2 ©«Ff-©«**ff 7 » 1 ©a*XS fc , 
jtlSl" V * - »> -7*im(--CM-<#x bixtcT'-f <r>® 

r-^C^o y^EJHteJRfJ:5fc, ±12*1©* 
#x@ir r «-§- $ nrtt» $ ftfctt*^- ^ 1 7=V 

±E* 1 0«F*0««-«:ff 7^2 ©tg^-xs t > 

±e* 2 ©a^-xs-ete, ±E*jsxaicTft ^^fc^ij 

r t ^tf*77 ^^tt#t5i*7 7 m^XSSr 
2 ©m^XSTi4, ±E^*7 7^#^XSICT 

[»** 1 6 ] ±fE*J^XST*tt, ±E» 2 0«F*0 
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©m^te. 

[11*517] ±fSfU«XST'li, ±ie«^-r-^S: 

xtBSS 2 <D®2r\tiMt m-nn^itxmz xwn^t 

LXmbiltc?'-* 4, ±E^10«-S-xm^-CA^S 
<r>£#&WJt1-& Z 4 Sr#SSc4 1*5 W** 1 4 I2«c©a 

bT#fe*ifcx-* 4, ±KK 1 ©«*ISK:T4j*3 

[111*91 91 ±fE#i£xfrei±, ±ia»i©«-s-x 

[»*« 2 o j ±eN*ia-ctt, ±e» i ©asx 
*****«»*»«©iuicttRfc*-3v^T. ±isa* 

K^ftSlS 9 ©#'>&¥U5£1--5 r 4 &#*4-f- 
3 11*51 4lE«©a**ife. 

*^«F#Srfflv^5 r. 4 4 *3it*5 1 4 iaife©a 

[»*5 2 2 ] ±!EH 2 ©Jfrf-4 LT, 

-ft*w*ftj - <fc 5 ff^tffl v ^5 r 4 fcfflt 4 is If *5 

1 4fB*©«*#8s. 

[!»*5 2 3 ] JrfEJS 2 Lt, MfmmS:* 

&JWW§-fcfflv*« r 4 £#m4-r5§f*il 1 4ESc©a 

[§f*52 4] Xt2^2<73??^-ir LT, ^« 
SEBttrSfc: J: 5 k% 5 C 4 «: 4 1" 5 IS* 1 ! l 

2 5 1 ±k* 2 ©«F*t lt, mmm&* 

[ff*526] ±wy?-y-^istii, 7ny 

i»*rii 4ta«©a**fe, 

[11*52 7] *.*3n,fcy-#fc#UT, ?S^fTIE 

a«rtt** i o«F#fe ±* w-wisfcff 5 » i ©^^x 

WJffli^ffi*a*^ B/?iii|«S ftfcB«K*T h o 
T, 



±ib» 2 ©^©ttf-ttr 5 fg i ©«§xa 4 , 
±iM - y -T'xatwT^^x. btvfcT 1 '-^ <d«f 

r-^©^7'n ; /^E?ij{cMi-J:5lw, XiEfgi©^ 

xts« i 5 m 2 ©a#xa 4 , 

a4&#;t, 

±ejis 2 ©a§xa-e»4, ifatyjEiaKiTttbixfcto 

[000 1] 
[0 0 0 2] 

4 %XfeXl4«Sr * ^/Hfcatv^ 

ftfe*lTV»**, ^Hf-it^^, ^^fTiE^F^ft^U 5 

[0 0 0 3] ffWtttOWIttBftfcUTH:, Vn^v*^ 
•y r / >oafll»«F*fls«aci 9 **. fetvs / y 
»fli**l6>*LTV^. ->-v/>-©ii{fSS^^SS4 
(4, riiffSS^ic (fcTs/ h/C/V#^) ©aiffi^t^ 

^xfcxtm&R (t-^h/^^^vu) -cttrasre^-j-5 

"0" iCig^ltSr fc4«T#5IHMSEFife#flqaEl-5j 
4v^$^aT-fc9, •>-^/>'IS#4tt, *9 4LKaSfll 

[ooo4] r<75->Yy y|WMEjEvM4f^5*i-ff*fl5 

^teiUT, W^li, C. BerroufjiCi^U.S. Patent # 
5, 446, 747^«fcB«SiX. *-#«F* ■ «-§-4»f tf 
iX2)M?iJ-iS^l:*5i^-^#- (Parallel Concatenated Co 
nvolutional Codes) {CtS^-ft ■ U^mtftnhtX 

[0 0 0 5] s©JW»IMI*iiWff-fc £ 5*J*fc 
(4, 2o(0ft^ii^^fc:S44'v^-y-^iSr^?iJ 

W»»**ii*«F*©a»H:, t^ffi^ (soft-output) 

[0 0 0 6] £fc. S/Y/>BI»fcjeVNttiB«ri5%+«F* 
lt> #J;U4\ TS. Benedetto, G. Montorsi, 
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D. Divsalar, F. Pollara, "Serial Concatenation o 
f Interleaved Codes: Performance Analysis, Design, 

and Iterative Decoding" , TDA Progress Report 42-1 
26, Jet Propulsion Laboratory, Pasadena, Californi 
a, Aug. 15, 1996J (U&£ftTV^|^Xttft*:&* 

(Serially Concatenated Convolutional Codes) 
\Z 4 3 fe ft b ftX V % 5 . 

[0007] io«S»9ii»ft*a^f-t: **»*fls 
it, 2o»i*ii*lfM« W J w<i tug* 

fttU* (soft-output) 
Srta^-TS 2o<75^II3&£$t?iJtcig&bT«/&$ft$ 

[ 0 0 0 8 J E1T\ J6J(KWIMl*a^*Xtt«eW»» 

TI4, Ell 1 tCTjrfi 5 7*-f v^/Hf^fcE^bft 
VNj8flr«»#«*.5«r»ftSElI2 0 1, 4 0 1K49& 

^<?)ffi;ft£ii«*0;Sb3«IE®ii{fS82 0 2, 4 0 2£?T 

7L%W£.W.2 0 3, 4 0 3fc±9(M-U »J-f5*§ 

[0 0 0 9 J S1\ M59jt»**a*«P-9-fcJ;5ff*fk 

[0 0 10] M?iJ&S'4^&^^K45^1fc£*T5 

«F*flas»2 o i b Lnt, mx.\m 1 2 ir^-t-4 5 

A2J Lfc^-* *mm£ltZ>m%M 2 10i, ft^ 
ii^MH 5 2 o©**&;W5F«-flS# 2 2 0, 2 4 0 

2 3 0i$:ix.5'bm^5 4 r. «>«F*ft»« 2 0 1 
14, A^JUfcl t*y h^A^T-^D2 0 1 

^F-i-ft*^ "1/3" ©iB«g«**a*aw*rm\ 

3 fc'y h (O'&ZrW^f—VT) 2 0 4, D205, D206 

[0011] 2 1 0 (4, 3 f y h VftSriVf-* 

D2 04, D2 0 5, D 2 0 6 Tl'ffl^Sft-S*^ S 

A^)7 i '-^D2 0 1 SrA^-fS^ r CDA^T-* D 2 

0 l^V^-iJ-/<2 3 o^-f?»*aa^HtisicNF 

MfcttaJtStfS. 356^2 10(4, «J££lft*f>*l 
fclMf-^ D 2 0 2 Sr, nmtT*--* D 2 0 4 £ L-T 

[0012] **j£*ffiF#-fb$t2 2 0(4, iffi£$2 1 0 
3&»&lBA4itfcl t'y K&iig? f -*D2 o 2&A*1- 



£©«ii7 f *-*D2 0 2Ji»L-C**a*«3ISr 
?TV\ 1 fcfy F©{?fftr-^D2 0 5 fc L 

[0013] ^y?-!l-/<2 3 0!4 lOCf'/M 
?9^fe*SA*f-^D 2 0 1 fcAAU lOAAf- 
*D 2 0 1 S:i)«t5*^y hWAJWMfc"***, £riS 
Lfcyf V*- !/ D 2 0 3 

^kS2 4 0fcUl*i-5. 

[0 0 14] ft*i4*4?*ffc»2 4 0l4, -Y^*-!)- 
/^2 3 o*»feSfef&*ix5 l tfy h <Djy f - 
#D 2 0 3 ^XtliT^bs ^(04 Vy"-") — 
2 0 3K*f bTft#&#S?3f&m\ «JTi^*Sr 1 try 

YQftWf—* D 2 0 6 b \^X?t-mmt>1-Z>, 
[0015] 4«HWtjMt2 0 1 (4, 1 tfy h 

2 0 1 Zm.&fcftnft^ik'f-Z D 2 0 4 i: LT, Sffi 
92 1 0 t^U««4*^tlUAt5 i t tt, a 
*»*flHHfc»2 2 0 fc 4 5llf-? D 2 0 2 <D*^. 

fe;ft*#^^--*D 2 05 t. 
i£*8F*flSS2 40iaii^^-!)-7*f-^D20 
30§:fr&frm%<Dl£%:'fe<b)rLZ>ftWiky t —#D2 0 6 

*fi:B*2 0 l fcJ: vf£f-lfc£ftfc^'-y-|4, B^Lfc 
tfyyWfrJx, *EWMK 2 0 2 UTftffitaSB 

[0016] ft-lftbStfll 2 0 1 K 4 5&?iJi§S;fi 

^7*®%nU%*fs 0'&%mW.2 OZb UT(4 V fflJA 
14*11 1 3 t#f 4 5 fc. fchitim^Zfi 5 2 ow*ffi;tj 
«*E1IS 250, 2 8 0t v A^3 L1tr- 9 
'•fx5'f^-!l-^2 6 0i 1 A^L/dT-'-^WlI 
ff^7cl-Ml"20<757"V>^-y-^2 7 0, 3 1 0 

i:, 2<>to7-9*m9.-*zWtm2 9 o b, A^iLfc 
t-^^2«^1-5 2tt^BIK3 0 0iSr«^5fe^d* 
^0^812 0 31*, ^SfSfg ilff E§ 2 0 2 ±t? 
3S£ Lfc / -f X©»* t it)7tn y-ftS: t 9 IfcA^ 

(soft-input) ir§n^)SfSMD2 0 7, D2 0 8, D 
2 0 9frb®fyk&W2 0 l»r*J»t5A^)x-^D 2 0 
l*r*SU If7-^D2 1 6 bVX&U-t 5> 0 

[0017] «Cffi*a*HI!S 2 5 0 (4, «F*fk»{i 2 0 

V^SBCJR (Bahl, Cocke, Jelin 
ek and Raviv) 7/^!) XAtSd<MAP (Maximum 
A Posteriori probability) IS^SOVA (Soft Out 
put Viterbi Algorithm) tg 5 \><T>Xhh» 
^a^@8§ 2 5 0 (4, S(f^fii-49gif tf*ffc 
T-y-D204, D205 IC^i-^^A^lWgff |§D 
2 0 7, D2 0 8 5rA*'f-5ii:'b(w > xi'V^-y- 
/<2 7 0*^ffl*Sixft:ftA*«5lt*lfy 
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iWfc*ttf«D 2 1 0 fc** U rftt>tf>g{gf§D2 0 
7, D2 0 8fc*jJft*sM*«D2 10fc«rffll^-C, ttffl 
*«*«rff5. tUT, *tttfrik*BB2 5 0l±, «F* 

«D 2 1 1 *4£U r W^SBttfaD 2 1 1 

[0 0 18] ^^-i)w<2 6 0(4, *CtHa«3-@B 

-r^-j-^SrMrt-. -o*-y-^*2 6 o»4, 

2 8 otJartsW**? ht«i"**IWI*tfrtlD 2 1 
2tL-Cffl*1--5ti:t)fc, «a<0iaJH&2 9 OlCtB^ 

[0019] 7^^-D-^2 70fl, flf*flsS« 2 
0 llcfcltSW' y-'< 2 30fcJ;!?-fV^-y- 
ygHtzj "y$ — y -yf-^D 2 0 3<0 If y hiSJiJ 
S\ ^tl-Pft, 7t<r>X-f}f—9T>2 0 lOCy hEMK 

^©^«ft*D2 1 SK^^-y-^SrJS-f. 7=V 

1-$*tW**flMRD 2 i o t UTffi^-f?., 
[0 020] tfcffi;fc«S-|IIB 2 8 0 (4, 2 0 

■Sfcrox&t), tta^Jtt-8-ElB 2 5 0 t 
fcB C J RT/U3*y XA{rS<5< MAPSt^SOVA 
fMffH©ffc5. ©Cffi^l«^-|HlB2 8 Oi±, Sit 
^»i.tt3S«$n, ft^tx-*D2 0 6twftj£;-r3 
ftAfl^SfflSD 2 0 9 SrA^1-5 1 1 <fefc, -Y 

y-^2 6 oa»&masftfcfcAfl©flH»try mc*h- 

3*liiJ^«t$6D 2 1 2 £A;fiU :^f.©SfID 2 

o 9 tmmmmtimD 2 1 2 ^t^x, ftai^ttf-* 

*LX, UcffiW§-[ElB2 8 014, «F*<Oi<G** 
#fci5*Afe*l5*Mitry M£#1-S*«tff*D 2 1 
3fc£*U IO#HMHID2 1 3 :✓*-]>-'< 
2 7 0l^fU^tL-Cffi*1-5ii:t>fc. 2 90 

[00 2 1] AP*^2 9 0(4, 6 0*» 

D2 1 2i, ftm*«f-@B2 8o*^m*snfcfl»a 

tfy hk:»i-5^»i»aD2 l 3 iSrioJt-fS. t>m^ 

2 9 0(4, Wbtvfc^gBltaD 2 1 4 2flMfc0 
B3 0 OtftitS^ji LTffi^-f 5„ 
[0 0 2 2] 2faft@B3 0 014, 2 9 0 C A 9 

&*4ftfc*a*©#M»tMSD2 14K£^X, 
^»ttf«D2 1 4Sr2«ftU SMft^ (hard-output) 
(O'T — 9 D 2 1 5 t VXttiMrZ, 

[0 0 2 3] r-^^^-y-^3 1 0(4, ft^hmW2 



o v^-y -/<2 3 oirifl-i'^-y- 

£, -tn^ti, jt©A*T-^D2 0 l<Dfcf-> Ma^Jfc: 
jpH-J;?i£, 2«Mfc®B3 0 OA^tti^^^Sffi^ 
r-^D2 1 5t-r^^^-y-^SrJSr. 7-1'^- 
y-/<3 10(4, x^^^-y-yLTfttjHfcx-^ 

fcRtu^aus-TWD 2 1 6 1 uxfl-SBKai^-rs. 

[00 24] ^<£>4: 5 *tt*8*2 0 3 14, §[ff§D 2 
0 7, D2 0 8, D2 0 9 £gff ^-5 i , ftW***B] 
B2 5 0 75£ttttjaffi«-EB2 8 0 O^ftfl^RW: 

£S<5V^X, fl[ff-^D2 1 6Srffi*1-5. 
[0 0 2 5] «±©*5fc, 0 1 

82 0 3 tfci9#^SnS'>^r-6.K*SVN-Ctt, 

[0 0 2 6] of(C, «E?9itSfft^ii*-flFf-t-J:5«Ff- 
flS*fir5ff*ffclM40 1, £Ure3ffiS»**ii*aH§- 
<o«**fir 5 1C4-&II 4 0 3 fcol *TKW1- 5 0 . 

[0 0 2 7] «5U»»**3i*«F*t J:5W«^K*«5 
ft-g-flsS* 4 0 1 t LX(4, mz-ltm 1 4 (C^-fJ; 5 

4fc3§410i, A#Lfcx~*<7)«?£&^1?;i5^>' 
^-y-/M2 0fc, ftfi-ZbiftttixznqrO&Wki 
ft 54*as*^#^bSl4 3 0 t&^x-SiOiSfe^o w 
©^13614 0 1 (4, A*/Lfc4 t'-y 
D4 0 1K#LT, ff*flS*tf "4/6 = 2/3" OlR 

^3 1-5. 

[0 0 2 8] **a*«F*fl«4 1 0 14, 4 fc> h<75A 
Af-^D4 0 lSrA^/i-5i, rcOA*r'-^D4 0 

D 4 0 2 t LX'&W-nJ ^-!JwM2 

oicta^-rs. -*-ftfet>, **a*«F#^b»4 i o(4, 

*M»*©«F*fi:i:UT»*fc*«« "4/5" 
«*SrffV\ n%-fcT-fD4 0 2&Sg©^f V^-y 
w<4 2 OtHjAfS. 
[0 0 2 9] -fV^-y w<4 2 0(4, S<^ii*»#ft 
314 1 0*»bffl*Sftfc5o©K'y hJR^b^S^F* 
<kf-^D4 0 2^AAU ZCDfi^-itf-fDA 0 2 

- y D 4 0 3 Sr«a©ft*ji*«F*{lS»4 3 

0i'ffi^1-5o 

[0 0 3 0] S^ji^^F-§-ftH4 3 0 (4, 5 fc'y hro^f 
V^-y— 7 > f-^D4 0 3SrA*-f-5i, r<7M>^ 
-!)-7'f-^D40 8K#U-C**iiJMWtS:m\ 

6 f-> h (O^^-ftx-^ D404i UT^t-a 
fcfiMJl - *. -r*b*>. **3i*«HM*4 3 014, rt 
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f^tf)^fMf:tt^W "5/6" <0*JW&*8* 

1 0 0 3 l J r©£ 5 4«HWbMt4 o l ft, ft^ii^ 

"4/5" ©**a*aai*rffv\ i*a*«F*fb»4 

3 Ofci&rtff^CflHWfci: LTflHHMW* "5/6" 
wl^iH^^iitiot, ift It, «F* 

flSSpri* " (4/5) X (5/6) =4/6 = 2/3" © 

»«»<**a*atJi*ff 5. i«>ff#fiat*4 o 1 ic 

± 9 f^HHt^ftfcT 1 '-* ft, H*U4v^6»HW!: X 9 3f 

[0 0 3 2] tiM9<fcgJt4 0 1 1 

*S^*©**frf?5WHI«4 0 3*LT»±, «i 

HJgS4 4 0i, A*Lfcf f -^©«Mtf&'7c^Mi"7 f -Y v 
^-5-/4 5 0 t, A^bfcx-^Wffi^SrM^X 

tt*@K4 7 0 ££(f;i3t>©/iS&S 0 :wfflf4 . 

o 3 jStiatSiHf 16 402 ±-ci§dfe bfc y -f x©£« 

tJ: 9 T-t-u ^{tt£ t 9 tfcA* i: £*iSg<if§D 4 0 5 
iS»feff^«B4 0 1 RUSH'S KtlT—f D 4 0 1 
SL. Sf-f-^D4 1 0 k LTitJ^-rSo 
[0 0 3 3] tttti;*rtjHi-®84 4 0tt, «F*ffcSHi4 0 
Ifcfc»t5ft*a*ff^fc8i4 3 0l;Mtttx.?)il 
5 *>©-?£> 9, ±lLfcBCJR7/i'^!)XA|:S<3< 
MAPfcS-fcsOVAaS'&firSfc©"?*)*. ttlij^tt 

*SK4 4 0J±, g{f=£Stc<}:9g{f£ftfc«fcA*)©§: 
{f!§D4 0 SSrAAI-Sfcifefc, -fy*-y-^4 6 

o a» g>tt* $ tifc^A* ©flw f h iztt-tz&mmm 

ItflD 4 0 6 £A2l U ^nb©S<ff§D 4 0 5 
?6*tff«D4 0 6 i*fflV^-Cx rt«F*«?«ta*««-«rn 
5 0 ^LT, DcUAttf-l§IB4 4 0a, «F-8-©»3K*# 
fcJ: 9** feflStt* Ify K K«-*-6^«flMRD 4 0 7 
«r£j*U i©^aittf*D4 0 7S:«awf r -f>'^-y 

$SD4 0 7ft, &-S§-liiSfi4 0 ltCfcHS-t'^-y- 
/<4 2 0^«t9^V* , -!J-7'$nfc-l'V^-!;-/r 
-^D4 0 3^JS-f5tWC-feSo 

[0034] -/<4 5 0ft, ^-§-<bSH4 

o itr*5ft^-i'y^-y-/<4 2 otc^i'^-y- 

£, tnm, 7cW^F^fcr-^D4 0 '2<Olfy hBfi^tJ 
fcK1-J:3fc, «cUJ*«-9-El!S4 4 0A»e>ffl**n«l)c 
• AAO^«*«D4 0 7iry i />'^-!J-7'^-f- 0 7* 
^^-])-/4 5 0lt T/ ^-IJ-^LT^ft 
fcr-*«:«»©ftHiaii:*fI»4 7 OftfcHS^f" 
y MC*t1-***fflMM*«D 4 0 8 t LX&trtZ. 
[0 0 3 5] ^y?-U-A4 6 0H ftaj*a*E!l 

4 7 oa^ffiaSftfcttAa-CfcSaF^ey hfc#"t"5 



*fflffir«D 4 0 9 iC^LT, ff^k»|t4 0 1 iC&ftS 

-c ^-y-^fciti-. w y*-y-/<4 6 oft, 

»c*5»-t-5W«t^y hK#i-5*UR»**«D4 0 6 k L 

[0 0 3 6] ^tti^«-§-(H!^4 70ft, fr&fcitSM 0 
iU:*iJt5**a*flF-lWk»4 l OirMlTii^ii 
•5t©T*fc9, «rtB*tt»IS!&4 4 0 4:IB]«t, ±85 L 
fcBCJ RTA^yXAKX^KMAPa^SOVA 
a-§-*fif5 tor*>5. *CtttfJ«f-E]B4 7 0tt. -r/ 
y^-D-^4 5 Oi^WASMftAAO^fy h 
C#1--5*S(«t*ffif«D 4 0 8 ZAMrZ, k k fete, H 
*L4V^«, tt# "0" TfcSJt#t*y Hr*hhS*]ifF 
?S^#^A^t> :hf>0*W»*l«4:i^T, * 
W*0*ffl****rlf5. ttaj#a>l§l»4 7 

Oft, #*©»**#££ •JJfcftfeti.Sff^fcry hic^f 
t5«f«D4 0 9**J*U r.©fl-MSNRD 4 0 9 

Sr-f^-y-^4 6 oR^ffi^tLrtB^-rs,, * 

D4 1 0$:tB^1-S« 

[0 0 3 7] r.© J: 5 4 0 3 ft, g<ff§D4 

o 5 trsflr-t-st. «cta;*j«*iii!&4 4 o»M«ca*« 

3-02S4 7 0©a^-Kf^S-M^ft*^lH]753e^+[E]i:V^o 
fcBf3fe©B**iWRttU-Cffv\ 3fje©E»©«-WM^ 

©e*fte>nfcfttti*©^an»*»-iS-3v^T, a^-r- 

*D4 1 0SrtB^i-5o 

[0 0 3 8] K-k©J:3fc, fiF-§-ffc:S»4 0 l ta#8 
B4 0 3t^J;!9»^$ix5^xA»^v^ft, fi^ij 

[0 0 3 9] 

[3SW!6*J!RfcUJ:5ti-SWl] ±»Ufc^ 
fftSf20 1 ia^*S2 0 3 tfci»)*fift**b5-> 
?fA^ 4 0 1 k'&W&WiA 0 3 tfcj; 9 

xi^^;ioV^Tft, r-^©^n° D ^ s iST-r5i:, 

So «F^kSS4 0 1 t«*»fi4 0 3 k\Z£.?> 

P (Serial Concatenated TrellisCoded Modulation) 
^(cJ;5^SF^•'^k : Sr^T5->^xAtfcV^-Cft. Ify Fx 
ll?yh*,fe90fifa«ttAtt; (E 

- a *ffiT'^ lO-'t ©?t*-C-£ t5i^i ! fc5iti ! 
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[0 0 4 0] «F*fldM2 0 1 &tt*8ft2 0 3 

#ftSEfl (Turbo Trellis Coded Modulation) ^iSfrJ; 

[004 1] r<Dj;5i-, JbiSbfcv'^xAfcfc^-C 

Ml O^Sat^ofcJ:^ ^tLfc#tt£=fr -T5 1 

fc to-?* •? , asv >y &m 9 ztcm^z 

10 0 4 3] 

[HW**Bfe1-«fc*«>*ai -B£bfc@ftt£ifc)H-£ 
Wi*iriE3J^IB**l«)«F#fcJ:5«HMfct:fif5« 

fc, ^^-y-^Sir^&^^ftfcx-^w 
t ± ^m^-^^xwi&^nfcm^-x-^^xv ^*-y 

flfi#ikfc ± 5 mbtitzvm&mzfc zx. s^pe* 

[0 0 4 4] ici5 4*«Stwa*8tii, *J 

[0 0 4 5] *fc, ±36UfcBtt**ftr5*«Wfc*» 
*S"BrtB*» 1 Otff*t <fc ft»*ifc«rfT 5 » 1 off^HfcX 



*fi?!l*, * J: Off f^bS^fcf*-^ 

■5 W£Dfi JR 2 coa^-is'x*i±, ftexgfr 

gici b"0>5. 
[0 0 4 6] i©i5**«Wfc*»*»«a»^tett. a 

tt> $ 1 ©ff ^**«^fcM*fr:E*1? 5 . 
[0 0 4 7] Sfelc, Jt*LfcBtt*aWW-$JWWJfc 

6ff*fcfcfr3*l<0#*<fciai:. * 2 ©»■!!■£ J: 3 
ff*fi2*rff 5&2©8HHt:xgi£, ^fy^-y-yi 

S bTigg? LTfir 5 «r*ftdSnfet £ 9 ff $ ftfc 
& , IK 1 ©ff *jc i 0 ff-Wfc S ttfcx- * ©# n y 

ift $ ftfcm^-r - ^ ^ v * - y - ^ srKrt^ v * 

-y-yxgi, *l©»*©«*trff 5»2«>a*X 
iSiMlt. IS 2 oa-s-ia-eii, *JSxeirr#& 

[0 0 4 8] iOiSWSitmHtT'n/yA 
[0 04 9] 

[0 0 5 0] r<03IJ£(75^<if4» iliOTf];?!^ x 
-f 5? ^ /Hff « SrEB* b 4 v ^ggg*s« 7L 5 ff ^-ft^S 

b ItJf— 9 iiSft > ^ x A t? fc § , 
[0 0 5 1] ZtDT—PmgiiE v'^xAtdjBV^T, ff^- 

y — K • yn^^f (Reed-Solomon code ; U 

T* RSMigt, ) fciSflHWfci:, *2©ff* 
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(Serial Concatenated Trellis Coded Modulation ; £(. 
Tn SCTCMtia-f-, ) **lC±5«P*fl:i:*it«U 
ttrn©T-fc^ £fc, «-5§-gft3(4, ff*ft£Cl 

S C T C S(c 4 -5 «F*fctt'W 5 * 
¥iJ/£L, •fr^J^SJrj^cr, SCTCM*S;i:j:3 

S CT CMMtaS^f ©7 R 

[0 0 5 2} n^-imm 1 14, 111 2 fc^-fct 5 £, 
3- £ UT R S «F*K ± -5 iHT 5 fH 1 © tMWft 
-C*>5RS«FM#1 0t, A#Lfcr-y-<5D«|#£& 

"/<2 0ir, rt^-i-t ITS CTCMMtiJ^fft 
5 ft 2 0«F4Hfc*ftT* 5SCT CNffitltSI 3 0 

[00 5 3] R S n^im 1 0 (4, t LTA7J 

Jti-. **»fctt, RSmSlOli, Khf-9H 
1 £«©7n ^I^DU fSSJ^(4H3(^1-J; 5 
i£, 1 •✓'VaK^St 8 If y h©f-^ tb, 2 3 9 

«5 2 5 5 v/y^W^ff y ^ *4^t3. RSM 

i lttso7'o y?.o*-y-/<2 otwab^i-^ 0 

[0 0 5 4] 014, RS^f 

ifcJBi o*»fc«*&*ftfc^*fl:f-^D2lJ:*|-U-c, gf 
£©j£§;&t*g$©7ny^v*~y-y&ilU f$ 

ftfr&t-tt, -f o y * -f - If — 2 0 14, HI 4 ir^r 

#&tf~ irCiot. 2 5 5->V*>x 1 6Ktfy M> 

-yw<2oi4, ^y tc-s^stifci yo .^©f- 

J y 9 2 0(4, ISBH^-J-i^JtC^njy^^Lffi; 

1--5r f -^C9#tiZ : ^^T-*^ti-S 1 ->^^X l 6 
Ktf y hOT-*(4, SCTCMKI'J:5Sf017 
U- A 0(4, ft 

^ tfc'f >^ - i) -T'f D 3 4:18© S C T CMff 

[0 0 5 5] SCTCM^F^bS3 0(4, 7o.^^y 

*-y-/<2 o^fc^&Sftfc^^-y-^-y-D 

3(C^UT, SCTCM**fcJ:6ff*{l2*:lfii". 



I$lct4, SCTCMtfjl^3 0(4, 0 5»-^-f4;5 
(i, R*#*fcLT©J^fc**JI^?T^2o©**& 
Wf^ffc* 3 1, 3 3 t , ft#&*f9^fcS§ 3 1, 3 3 

,6<d^ y fy^&ff 5 *ft£H-r y t°y 3 4 t £ 

[0 0 5 6] ft*ii*ff*ffc»3 1 (4, Mx(42 If y h 
i£<£TM'^-y-:/T-*D3£A;0-r5£, 

U -7f-?D 3 KM U-C£^i&^g£*Tl\ 
fldWS**rH*.lf 3 fy h WHfcx'-^D 5 fc L-T^ 

*«F*{fc»3 1 (4, A#£ftfck tfy h<0r-^(r*fL 

®%\vt-9 d 5 &mi£©^ y — '< 3 2 (rttig-r 

[ 0 0 5 7 ] y9 - y 3 2 (4. **a*#4Hfc» 
WiVf-9 D 5 Sr*fifei-5# fy h W«l#£m^ 

w v^-y-y^-^DeSrft^-f-So -Tvy" 

-y-/<3 2(4, &SLfc>f V^-y-^-r-^D 6 £ 

[0 0 5 8] *^ii*W*(fc»3 3 (4, ^!lx(4"3 tf y h 
W£X''l'^^-y-7'7 : '-^D6$rA7l-r^t, ~ro^r 
y^ - !) D 6 lif LtlW^f 

aWMt#*r«*.tf3 t'y h©mf-?D7 t 
grw^ttaEW^ y tr v^iggg 3 4 

ft*ii*«F*fb»3 3(4, A#£*Utk If y h©f 
-^t^tt, "k/k-l" wft*3i*jH 

3I*<T V\ n^lCf-^ D 7 y 
^H»3 4KH3IM-5. 

[005 9] #fil^P-v y fV» 3 4 (4, ft^ii^ 
y^KHJW^-fr-C, #Jx.l4*8PSK (8-Phase Shift Ke 

ying) mffitt<DBm>sy#Mz-?yi?yyi-5„ irtu 
#tt$»7*/ tfV^HB3 4(4, 4*&34J#flS 

* 3 3 *» tvfcgij X. (4* 3 f y h ©^HUfcf - 9 D 
7 £ 1 o<7>££i£v'V;}U-D 4 t UT-^y if # 
iSll^j/ e^y'tHlSgS 4(4, ftj^tfc'&jiv'V^UD 

[0060] :cipiscTCMff^t;ll3 0(4, a 

* Lfc^f y9-V --1t 1 ~9 D 3 (C» LT, 2o©i* 
ii*ff*fl*3 1, 3 3St>V>-^-y-^3 2(C±t? 

i»ia»**a*awit*tfv\ '&<bhitft&ikT-9D 

7Sr, #ttf^s' ify^HIKS 4tri90i]x.li8 P S 

K^p*^Oe^->V*>D 4 (C^r y fy/f 5. S C 
TCM»^fc»3 0tt, 4<lfefiai/y*A'D4t» 

[0 0 6 1] K±OJ:5«#«***.iff*lb»«l 
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14, RSKHHfcBl OfcJ:0fl#*©*HHfci: LTRS 
IWfciSffWltPl 1 , 7n j,^ 2 0 

£;frLT, SCTCM»f«3 OfcJ: 0 
fti:U-CSCTCM*«K:J:4»*flS*:ff5. i©«Ff- 

[0 0 6 2] a§-SK3l4, H6fc*1-J:5C. 
F^^#i UT©SCTCM#*fcJ:iff#«>«**fT3 
f 1 ©«l¥lT'fc?i S C T C Mf f 0 i , AAL 
1tT-5> ©Jffiff *5E»r JBI-fW V* - y -T^Hrefca 

t, SCTCMtt^4 0fc±9^£ftfcfcS-7 ? -* 
D 9 lc^*Jx5l»9 ©^trW^I-fiJWje^ft-CfcSfl 
S£|5 7 0 i, ro«36«7 0«»?>ilb»4JT,fcW«flMlfc 

1 0 0 6 3 ] S C T CMffg4 0 14, W^it^W 1 
jolt?) S C TCMft^ftS3 0 (C^fJS LTfix. t> 
o-e*> 9 , tifBttaflTK 2 It'Mtfc 7 -Y XojKWi 
i9Tt o^ffiSrt 9ftA7l (soft-input) 

«i§d 8 frbitw&m iKtotfzjyf-'j 

ioT, rt«HS-©«#&fr5. JWttSfctt, SCTCM 
af-3£4 0(4, 07 pfc, ftffiTJ (soft-outpu 
t) 5 2oo«tffi^3ta-9-laI!S4 1, 44i, A 

4 3 fc , A7J tfcr-^ % 2tft{t7f 5 2 tt<k@K4 5 fc 

[0 0 6 4] ttffi*«#®!S4 114, SCTCMff*ft 

^5t)Ot?*p5, V^i^SBCJR (Bahl, Cocke, Jel 
inekand Raviv) r^!)Xi>ti^<**lP«a* (M 
aximum A Posteriori probability ; KT< MAP tfE 
1"o ) **fcf?5. *ffl***IHK4 1tt. SffgSfc 
4 9 $fflt SftfcftAawSIB BD 8 *rA*t"« i t> 

-fi^-y-zM 3^b{ft&£ftfc&A7j©flM8fcr 

ff!&D8 t*Ml»i»SD 1 2 tfcffiV^, BCJR7 

«-§-W^^*#tC J: 19 *46 e>*i**SOT«D 1 3 

14, SCTCMft<tH3 0(C*3lt5-O^-l)--' i; 3 

2 tc4 9 v*-y -yztnt't y -7r-* d 

[0 0 6 51 T^Of — J>-^4 214, SCTCM^ 



^k»3 0fc*HtS-f V*-!>-/<3 2lc49-YV^-y 

■flffSD 1 3 ('tV 'J — 7£rJSir"<, rV^^-U- 
✓<4 214, xW^-y-7tT#fc^fcr-^Sr^ 
©•Cffl***IS»4 4K»rt5»*lf y Heart"* 
flMMlMBD 1 4 t UT#i»1-5. 
[0 0 6 6] «f^-!lw<4 3I4, &ttJ7}&#!HJS§4 
4^bffl#$ftfcftA^T'fc3^fc'y hfc#i-**tt 
ffifiD17l:#lt, S CTCM&-!§-<ffc3l3 OtefcftS 

y 9 -!)-'< 3 2 fcW-©«fttt«»«K:JWv^fc-f 

>^-y-7^te-r 0 y^-!)-/M36, y^- 
y-7tT#f 3 Hfc-f-^S:©:ffi^a#isiK4 n=*sw 

[0 0 6 7] «tm^a#[HlSS4 4{4, S CTCM^-fb 

tv§t)05T'*>9, J^UtBCJR7^j)Xi»tS<3 
<MAPS^ff7, $fcii}7j«^-[H]Sg4 4(4, ^jy* 
-y-/<4 2A»feia»S*lfc»7J5©«F*lfy hi-^J~r 
5*IMI*flHIDl 4*A*i-5ttfcfc. "0" 
T*««f«try Mc*ht«*tWM«flMSD 1 5£A7j 
U rlxbcoVtflJt^lt^D 1 4, D15£ffl^T, B 
C J R7/l-rf !I XA|;S^J< MAPI f SCT 
CM#*fc*3 0C»r*5**i4JMff*ffc»3 1CJ:9 

4 4(4, fffl-©tt**ttR:J:9*ft?>ix5*WBflHIDl 
6, D17££$L, #«fl»«Dl 6*«S©2ttfcl3 
Sg4 5(efta}^itT«S1-5i:<!: l Me, ^£Rtf$8D 1 
7 tr-f f*- 1> 4 3 KfttHfl i LXm&TZ, 
[0 0 6 8] 2ffi^blHliS4 5(4. ftttJTia^-illgg 4 4 fc 

J:9ftj«*itfc*HJ»o^WHlHIDi 6tcg-3v>T, ft 

ttl***ia*4 4*'fe#ftSh.*:^»1lMiDl 6£2fit 
ftU, S!f±i7j (hard-output) ©gtf-^D9tLT 

[0 0 6 9] Cfl5i5'iSCTCMtgf-|l4 014, SC 
TCM??^3 0»ci3(7-51:^ii^^ffcg|3 3, 3 
1 <D*ii?ir\z®fci-Z>&iiiJ3W:%<£}%4 1, 44^f 

SV«*t5M?U ftffl*a#l§]»4 1, 44COM<D^ 

SCTCM«*»4 0tt, Sff^D8$rA7j1-?.i:. ft 
tB7jaf-lHlSl4 l^M$5:ffi7j'«^lH]8S4 4oa^-»ff& 

«i!it^D 1 6 (C»^V^, a^-r-^ D 9 5rm^ro7n 
y^T-f V^-y -/<5 0{caj7J-f-S 0 SCTC 
Mtt*«4 0f4. J: 5 K, RSa-§-5l6 0IC4 

9 »*trjESrfif 5 a*ff*»*r*ME1-5fcfc©fflf*i: UT, 
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v&f-9 d 9 ^zmfen 7 o taj^-rso 

[0 0 7 0] 014, 

4 9-f V^-y -y^Hfc^f y?- JJ ~-~?T—9 D 3 (7) 

9)®%-? a y ^E^lJfwM-r 4 5 t, S C T CM«§S4 
0 iil^M^Jlfe^-^ D 9 t^c y ^f^f y^- 
y-^&ft-f. ^n-7^r-fv^-y-/<5 0(4, 

- u ux# bnfcf*-^ r s 6 

0tfl*5tt5A;ttx-*D 1 0 t LTffi*-r5o 
[00 7 1] RSa#f6 0B, «F^fc««lfc*5tt5 

D 1 0 tr«*U Dili LTffiTrf-S £ & 

}c4oT, ^Wf^©tS»Srff5. **»Ctt, RSff 
«6 Oft, AAf-!?Dl 0**J«-f 5Witf«F*ft*s 
2 5 5 b y ^ i»b R S ttf i 

ffljE*!iS$rfifV\ Stf-^Dl 1 t LTttJA-r5« t 
RSSti6 0ll ^Df^5i6v'^K-$) 

5 r. t ^ h , W^T* n y ? Lfc 8 -> y^/u* T 

I*. 5 te, ?Hife7 5^f+4»8 0 

11577 ^flHifcafrtfV ^T^&gTIE&fT 5 r t <b T'# . 

^ny^rtliftbfcl 6 'y^/V 

*-e©»9*IT3Ef5£ RSStS 

6 oil, »#o*BCTE£»5fctnEfcW8-f«::fcfcJ: 
ot, ^yn*/?rtt!84Ufc8 ->V*>7iS 1 6 •> 
v 9 &ITIE T # 5 w £ 14 V ^ 5 * T <b * v \ 

[0 0 7 2] fl5£g|57 014, SCTC 
MltS4 0 A^tff D 9 f L> Zftb<D 

ffimcm^^xiim-T—? d 9 K£*;h,s» 9 <o#i£-&- 

±3t Lfc S C T C M^*{C 4 3 7 U"~ A WSLXm 

ffii-5. *J^7 0I4, *ftfclR9©*^CXlS9 

ft*»8 0lCttl»1-5. 

[0073] «*7? 8 0 », fij^gB 7 0 a»e> 

g|5'8 0(4, **yfcftl*Lfc7?^m«*RS1M#e 

ocaj^-t-So 

[0 0 7 4] #±©J:$4*»t:**8tt*Mt3ri, 
s c t CMtt*£4 0 fc 4 9 rtflHfrrofttfcMM**? 

V\ ya-)'77'l'^-il-^5 0^Lt 1 RSttf 
#6 0fc£9*ff*©ir5-«:fr5. ffgf 3 

(4, SCTCMtt*»4 0fcJ:*>rt« : «-roftHJ*tt** 

£$7 0 £4 9 7 U-^lM/lTfFffiU 
J5CTRS«W6 OKJ:9i]!*ffjE«rfT5. 



[0 0 7 5] i©J:5ft«F*(UI«ifc**iS«3R:J: 
9 *j& $ ft* &gff 7 1 A K*3 V *T f4, ff%4t 
mm 1 fc*5VMTR S«F#{fc» 1 0 t SCTCM»#ftS 
3 0t^agf5rtCJ;oT, ffftgftLTSC 
TCM«f*fcS3 O^WtfflV^Ctk^ ttsgSr 

X S CT CMflFS-ft*3 0 Srldfln'JB^fc^fciS^ 
t> tTy It- 5/ h&fc9©{f^Ht 

*«^tfc (E b /No) £©H#-C**il5tttettJ*Hu 

t'y hx?- W h#fS(^'>t5iiT-fc?, 
V*-*-y*-fl>*mK 1 try f^fcfc 9 oflHWtH 

r-^ijisff •>^ta(c*5vxt(4, n^trnm 

1 trfcV^TR S^fcUl 0t ; SCTCMfW3 0 
£&3S«1- 5r.tt;:4oT, t'^xy-u-^iif 
y h ifcfc *> ©«**H«Ht»JfcK:*t UT. 4 9 ftMcl* 

[0 0 7 6] x-^iSSffiv^TAicfc^T 
(4, ««-Kfll3t*S»t5SCTCMta««4 0JrJ:9# 
?5H5ffl-§-x-^D9i-*ft-C. ftetB7 0Cr49 
-AHMtt-CtH? ©#^«r!N*U *Ofl3eB*K:flf CT 
RS«*|6 0(^4 9^*fTiESrfi : 5r tttot, 4 

[0 0 7 7] tt*3g*3fc*5I^T, ¥tegB7 0fci5« 
SftliLttt, a^-*D9*H»*(tUT#?)ix 
fcx-^t, Sifl§D8 fctrHsBti-iifcKioT, « 
^-t 1 '-* D 9 U-^¥feT« 

[0 0 7 8] ^JStB 7 0 t LTI4, a^f*- 

^D9SrSCTC M^^ftH 3 0 i t> f£ 5 

w^kstA* Lxn$m-{ti-z> 4 5 j;v\ 

[0 0 7 9] L^L^^t), S CTCM^-§-jt;^l3 0 t 

***«<BJH*s*5. *:t::m sctcm« 

f-H4 0f4, ^<d^9^^CTV^«fV^^-(-l4, Si* 
4«*»***1"-*-e» *<0»9<«&CTV^5»^' 
14 . # & n/cmf-x - ^D95rSCTC MflF^ftiW 3 
Oicistf 55*»-9-T4>5ft*ii*»M«3 1 fcPI- 

fc. »JWI*flMID 1 4*«*y«LT#b*bfc«*!l€7 < 

t -a u4 < 4 2. c t (-# b i-s. 

[0 0 8 0] Z<DW&, m%U7 0 tUT(4, Mxf4*H 
8 ic^-f-4 5 i', g^-ii^®SE5:ff 5 *W&*i?F#flsS 
7 1 t, A73Lfc'r-^*2«t:1-?) 2WmWi7 2 
2o<DT r -^ : Srlt^-r?)]t«flt7 3 1 4*1*5 

[0 0 8 1] **a,^-^b3l 7 1 i4, S C TCMM 
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ft* 3 ot*5»tsft*a*ff^fc#3 1 

5>4*. ft*a*8F#"fb«7 lf±, SCTCMf^4 
0fc£9£$£Jxttg#x-*D9&A;*JU :««f 

n^itv 1 -* D 1 8 i LTit&H 7 3 
[0 0 8 2] 2fiW72li, SCTCMtfl40 

{b L, ffifttlEX-* D 1 9 t LX tfctfcS 7 3 fc{fcitef 

(00 8 3] Jtftll 7 3 It, JfcW&*»^Hi 71H 

iiyftsn)tw«F*fcf-* d 1 8 1 , 2mm& 7 2 
bnwtsnfciPWjef-^D 1 9 tsr^-i^fe-t-it 

[0 0 8 4] rwi 54W£»7 oil, JtK*7 3fci 

D 9 9 <7?f'J-££#:#, fffctf *«>»fr#R 

[0 0 8 5] JR|J£»7 Ofc±4*J^&at 

12, SCTCMta-f»4 0t*3»t5ttfflAta^lH]K4 4 

"1" -C'fcS5t*P (u = l) fc, flWBtry hu*« 
"0" -C*5«*P (u = 0) fc©H:©a«a#jRt?*S 
ix5«F*0«l**fl=t*<S<*afl|s|sfl»*^, ff-S-tfy 
"1" T?*>.SBMSP (c = l) fc, «F»lfyhc 

# "0" -CifcSfiWP (c = 0) £©j*©g&*t»-e* 

$ n 5 ff*o»3MW*fc*-* < 

[0 0 8 6] ^.<©»9AS4tTV><CV>*&^i3tt5* 
ftflMMMfttt, 0¥x.l*BI9 (A) fc5*1-J:5fc, 
lEAfitic^:^ < £i»ivc4Mlrt 8 r t #*n fc*vctr »5. 

Sifi/ huXISfffy h c# "0" X-hZfe^tftii^ 

tpf«fy huXttlH-lfy h c & " l " t?*>5***SK 

[0 0 8 7] #<W»9!4S^CX^5*&Jw*S»t 
5**»*tlMBa:, H*.tfHH (B) K*i"*5fc, ft 

# "0" Kmz&*6+ZZ.k1fitot>tiX^& a 

»aai*flr** s "0" js»fc»*f is 

*ify buXttW^^y "0" "1" T* 

VMmvm#tm (a) t*ufci:5»tjE**fc?wnc 



[0 0 8 8] -e^T\ flj^g|5 7 0 t UTIi, ;©i?4 
tff«S:*1-*«am5tffa*:SCTCM«*ll4 O^bA 

5"-* D 9 9 ©S^Sr? U— A^&T"* 

§6 8 0}'ttS7J-f--5 i^l-tTtiV^ 
[0 0 8 9] Sfefc, fl^7 OK«fc3Wt*0;gi: LT 

jufiLfcscTCMa**4 0fcfe»t«fta*af- 

"C, «^r-*D9f-$£ft51S9<7>«iJ££:7U'-i>,¥ 

[0 0 9 0] SCTCMSfS4 0ll _haSUJt«t 5> 
id, «Cffi*«*lHllS4 l7JStkffl>itt#llllS4 4 0«# 

£ *ft**flMR#ttSll:K]|K 

ffi*af-|ll!S4 1 7J£ftffl#ttS-IIlK4 4 <Dffl^«£ 
[0 0 9 1 ] ^wT% WS» 70b LTttx ***** 

«*sctcm«#*4 o u 

ttx, «*77 8 0 (cffl^i-rs r. 

[0 0 9 2] VtW&W 3 ft. C 00 i 5 

7 ?tt*m 8 o i tf y u-Amtxm^y ? yztt* 

U, RS«*»6 0mJ:9?B*fnE*ff5ii:j4 J T?# 
*B6 0fcJ:9a*Olft9irE«rff5»S-tl4, 

ot, ft7C-ei 6 isytfsl-t.X'V®;*) ZfTjEtZZbtf 
7V-AF*9^^<^9^tD7t^g-i't>, 

[0 0 9 3] 4*3, D 9 fc£**L5»0<0*l 

t M ^ T t £ v , « it RflB*l TIE in o Z b X1# h h 
Z®mb m^-nS. 1 03fcia-&^t£j£ ZX , iftciD 

[0 0 9 4] 6t±RWLfcJ:5K:, *«W«3H*w^j» 
t LT^L-rtx-^^ff Aft, 

[0 0 9 5] 4*3, ±3SUfc*ft©»IBfc» 
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It, W^tmW 1 K*5tt5 S CT CMft WC&Z Oil 
T, 2 5 i><Ot LTttWLfc 

ft*ii*«F-^fc«<OMK^ V^-y -^fcgtffc S C T 

#^^#:icf£; cfcftta^tt-s-BK&v^ y - 

{009 6] ±^LfcHJi<7?^<iT*«:, f*J#»© 

If^itT, SCTCM^fcJSflHWfctrfrSfc© 

£ tOgaa SrtT^^V ^^UiS^*^^^-?^^- (Serially C 
oncatenated ConvolutionalCodes) \C <fc 3 f£ til 

at^»«ft*a*?f* (Parallel Concate 
nated Convolutional Codes) (C .tS^-f-fkSrtr oW& 

fcfcifc^frtffc*— ##^Ii&W (Turbo Trellis Co 
ded Modulation) ±4ff*fctrff5*&fcfcaM3 

[0 0 9 7] Sfefc, ±$LfcJBi«)*«|-ei4. *W?* 

[0 0 9 8] ±iELfclSitO»»T?{±, R 

S ff*fttfS C T CM#*fc £ 5«F^© 2 ocD#§-&;g 

^fcafflH-a^fctawwe**. #3i 

[0 0 9 9] *fc, ±J&Lfc.3*lfi©J&®-eH\ W^t» 
K&trtS^gg * SStt •>* r a (c *s it 5 £fi SE 

tf7nyt'- (g»F£fiQ f*JX?, CD-ROMXtt 
MO (Magneto Optical) tV^ofc^, 

©#&, tf^aBfcJ^aWfcSftfcf'-Jtt* J£«E 

[0 10 0] Sfcfc, Ja*UfcJOtO»li-Ctt, «F*fc 
£tftfttfK4ltfl fc t/N- K 7 * Tick 5 4tA $ Hfcii 



BIT, cco^-oi^x, il o^f-lT^tS. 
[0 10 1] ay^a-^gfl 5 Ofl, RHK*1-J; 
^Si^ftffitTW-t-^CPU (Central Proces 
sing Unit) 151i, ^7 AfcfttHINIfc* 

OlfflWROMl 5 2 t, 7-^yri: 
LXffltn&irZ) R AM (RandomAccess Memory) 15 3 

ft? HDD (Hard Disk Drive) 1 5 4 fc, :iftt>©C 
PU151, ROM152, RAMI 5 3MHDD1 
5 4Sr^iggi-5/^l 5 5i\ CPU 15 1, ROM1 
5 2, RAMI 5 1 5 4 tMt5«^ 

15 7, A7j£|5 158, iffifSSSE 1 5 K7-f 7* 1 6 

0 t (DfflX'T*—? <T> Affl^&fT 5 fc#)©Affi7M ^ * - 
7i-? 1 5 6 #aflMRSjS^-f5^Sl5l 5 7 
t, a— !PJ=J:5»ff*rait#lt5^*»15 8t, fl- 
at <DiIfI£tT:>fc*©iI{fg&i 5 9 k, #a&i£i£ 

S££fir 5 Ky-Y 7* 1 6 0 £ 

[0102] CPU1 5 111, /^15 5 JrfrURO 
Ml 5 2, RAMI 5 3£{>'HDD 1 5 4 £&j$LT33 
9, rtLt>©ROMl 5 2, RAMI 5 3MHDD1 
5 4»t5 0 Sfc, CPU 1 5 lit, 1 5 5 5: 
/rL-CAfcb^^^-7*-^ 1 5 6ir»MLT*3'9, 
rWAffi^l^ V^-7oi-^ 1 5 6 W£$£$*l-C^5* 
^1 5 7, A7Jfl31 5 8, iiftSB 1 5 9RUh'7>(7 

16 0**J»i"5. CPU15K4, ROM1 
5 2, HDD 1 5 4XI2K7^7'1 6 0(C»*Sh-fcl2 
^E^l 7 Otdafi^HTl^aTWyASrllfT-f- 

■So 

[0 10 3] ROM1 5 2ii, #«7'n?7A£^iJ'1f 
«Sr*&ttbT^5 0 ;«ROM15 2(^iSSJlTV^ 
flMRii, CPU15 1©W»OTtR*liJ$n5. 

[0 10 4] RAMI 5 3(1, CPU1 5 1 i$5&«7'u 
^9ASrHtfi"5IR«5I7-^^J>Ti:LT«ia6U CP 
u 1 5 1 ro#J»©Tt, aS^-^Sr-HMBlfci-S. 

[0 10 5] HDD 1 5 4i±, CPU 1 5 1 <D$«WT 
^- Kxf ^ 9 l'*fL-T#a7 p ta ^i^T-?! 

[ 0 1 0 6 ] 1 5 5 it, C P U 1 5 1 ©$!l$J<DT 
(1, ROM15 2, RAM15 3SO f HDD15 4i^ 

Wf&ZMz.&m^-$^*fcrkir% tth\Z s RAM 

1 5 S&t/HDD 1 5 4i-fE»1-5 : &«T-;^£ei£ 

[0 1 0 7] Affi^V*-7;r-* 1 5 614, CPU 
1 5 10l»(f3TK**»l 5 7(C#«1W^%*^-t-5 
tLt>n4y-9-y a- iFi^iDATJSl 5 8 
*^UT»t^*ivfcrt*tr*^1WfllHI**rCPUl 5 1 
fc#LTe2S-r«fc»©-r:''*-7*-*i:, CPUl 
5 1 ©SIHPOTKiSfiriB 1 5 9 UT^» t ©Kt'f 
-^•^Aai73-r'5fc«6©'f'^^-73i-^i, K7'f7' 
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1 6 OfcSMf$ftfcJE«i*<*l 7 0tC*j-LT&«1f$8W 

=frU CPU151, ROM152, RAMI 5 3M 
HDD 1 5 4^<a7 f -*£«*§|5 1 5 7, XttU 1 5 
8, attttl 5 9&tf Ky-YT'l 6 0!:»UffiAtfc 
9 . SE^SS 15 7, A^J§5 158, il{f g|5 1 5 9&tf K 
7-f^l6 0A^©f-^*CPU15 1, ROM15 
2, RAMI 5 3St/HDD 1 5 4(r^fL-CA^)-f -5„ 
[ 0 1 0 '8 ] 15 71*, Mx.fi L C D (Liquid C 

rystal Display) frbKV , CPU15 l»Bi«T 

[0 1 0 9] A^gM 5 814, Mx.tf3--iff-<t-5 :3 r- 

ftf-^CPUl 5 lf^L-CtBAi-So 
[0110] iiff U 1 5 9 It, C P U 1 5 1 <Dfflffl<DT 

[0111] K?'f^l60S, «itf7oy fc*-?V 
CD-ROMXIiMOil^ofc®^, *XI4*« 
If^^^il*17 0«U CPU15 1 

[0 112] :©i?*=>'^-!5'$Il 5 014, C 
PUl 5 lliiot, JdfcLfcff^fldMfifcfcttaflF 

[0 113] £f, 3^-^811 5 OlCfcttSft 

Bf*«>Sfcflatrtf 5 , A^R 1 5 8 frioT, tft^rtS 
Srjjrj-»J!WS*ftCPUl 5 lK3*Ur«fe(&i-S. :H 
id/SCT, aVtfa-^lEltlSOtt, CPU15 1lr 
iot, ffft/o^AfRAMl 5 3 Kn— KUT 
HfrU ^'fbt-Ctfbnfce^v'V^^^iijfgH 5 

1 5 7f^3If£JMil£*^1~ ; 5o 
[0 114] ddT*, flMWfc/n^Att, Mx.l4E& 
ffltffl 7 OfcJ:5lBfeSiX'5<>«)t?*)oT, CPU15 

lroWwTfc^ Z<D&m&#l 7 0*»biESStt^lU$ 
htt)i<, ^- KfV * ^ lc l *ffi® £ tifc t ro/j>S5 

*tHS*1/Ct>*V\ WP^AIi, ROM 

1 5 2\c^t>^t^^xyxh^\ Sfefc* flfS-ffcro 
M%k-tZT—?l±s 14^- Kr-c*^ fcE* $ 

jJx-^ D 1 IC&J&1-5 t>O-Cfo5 0 
[ 0 1 1 5 I AttftfcWu 5 014, 

cpu i 5 l f~4 V^^ity a ify-k'&f&nlri) t. c 
PUl 5 1 WSJffilcoTiw, K-r-r**KiB»£ftT 



[0 116] IV^T, =>>fi-^gfil 5 014, CP 

ui 5 i rofrJUproTK, £.&,i,it®%ikT~-?\z.tiVx 

[0 1 1 7] fc^T, a^fc^-^SeBl 5 014, CP 
Ul 5 1 ©MfPWTfc, &&Lit'{>'?-!)-Z?7*—? 
\ZM LT?J«F*©«HHfc iLTSCTC M/jitfC 4 5 # 
*(fc*rffv\ ±*Ufc:eS->y*>D4lc^-t-5e3§ 

[0 118] =iyt'^ — ^'^l 5 014, CPU 1 5 1 
fcg^ffl U iifi $ 1 5 9 LXfl-U^ t ftfi-TZ t 

ft&\ ^Lfce^-»*vn4, s&ttfti 7 

0^irSE#1-5rt'bT'*2)c 
[0 119] ^(04 5fw, nyfa-^if 1 5 014, 

[0 12 0] o#*t, =yt^-^gil 5 oir&cts 

«#*oafco^TRWi- -5. =y^a^gf 1 5 0 

14, Mxlia-f^-f-yn ^9 ASrHfff-5fc*<oM 
jew«k^*f s f5t, A7Jf|5 1 5 8iaot, tft^rt** 
*i-»J»««-S:CPUl 5 lfc»LT{WftT5. -ftfc 
J&CT, =yta-?gf 1 5 014, CPU15 1IC4 
oT, S^7*c ^yA&rR AM 1 5 3frn — KLTHfr 

ftfiD 8\z.ttfci-5 i> <r>xh V Kf-f ^ ^ ^IC|5® 

**$|51 5 7('&g^*^**^-r5 0 
[0 12 1] ft*, a^n^At,, »*fc^n^9 

©ffcot, CPU 1 5 1 0$lJ#<75Tf-, rcOffl&^fr 
1 7 0^bK«a£^tii$tVC'b4< , ^-K-f-f^^f' 

■futfyMt, ROM1 5 2lr^ft^$iXTV^Tt4: 

[ 0 1 2 2 ] Afr#)Kf4, =V^-?gfl 5 014, 
CPU 1 5 llc4 9«-§-7*ay7A^HtT-t-5 t, CP 
Ul 5 1 coftJftiwTK:, VN-K^^^d^SK^fflLfc 
Sfffg, ^U<l4ilfffBl 5 9 tcit LTgff Ufcgffi IS 
I^LtMx.tfBCJ R7/H!)XA|:$<5<MAP« 
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[0 12 3] ayfa-i'ltl 5 Oli, CPU 

1 5 1©«WP©TE. **f-*lC***l5l»9©tl^ 

9 ©##**];£ U WJ^***^******* 
•5o l^"C> = vfc°^-*gettl 5 0(4, CPU15 1 

77^<**£RAM1 5 3*fcfiM*1-*. 
[0 12 4]&vn\ =Vlfa-^il 5 0(4, CP 
Ul 5 l©*!l»©Tte, £j*Lfcfira7*-*fc#l/C, 

D 1 0 Ir^l-So 
[0 12 5]jf^T, 3^-^115 011 CP 
Ul 5 1 <73ffl#P<7)TIC, ^UfcA^x-^irftLT, 
RS«F*fctSKl9irjE*MI«rfTV\ ±i&Lfc«^7- 

= ybfa-^Stl 5 014, C P U 1 5 1 ©S!iW©T 
fc\ 79^1t**:RAMl 5 3*J&»e>tt*tHU ^©7 

[0 12 6] =yfa-^if 15 011 CPU15 1 

KfE&U &&\Z.£CX, 3f 5*851 5 7K*/ygf£|fl^3r 
4*S, #bft/Mfi#7-*(4, IBftttflci 7 

[0127] r.©45£, = >t°;x-^ai 5 0(4, 

[0128] 4 5 fc, #$&93ri, ^©«f £M£ 

L*^l6HT?a[3:aEKi4s^rtBtf*5 C t (4V * 0 % X'h 4 

[0 12 9] 

a»5«*K«l4, A7J£ft*:7-*K*rLT, fg&ITIE 
#Tsr**» 1 J: 5»#fls«rf¥ 5 1 ©#M:# 

St, #2©#£-fcJ:3#^fc*^5IB2©«F-§fc3Ma: 

- 9 -T^Sic 4 9 Wcr'-* ©&-§-7'n 5/ 

7'n-y^i2?iJicM-r4 5fc, JRl©W£*fcJ:!>«* 

raw*** %2<n'<s.%^ik\t. m^mz 

4 9# ^ftfcflSfSlfticfSCT, WftelTIEfcfirS. 
[0 13 0] Lfc^oT, *HW(c^^«^B(4, 

w**at± •?«f-7 = '-^(-^*^^^<3 ©^>**H3t 



[0 13 1] *fc, *5BKfc*»*»««#*tett. A7i£ 

tv/tx-^fcsu-c, »*iriE*s^rffi*j|s 1 ©4ff-(-4 

ff*fc«rff5*2 0«HWfclSi:«r, -<y*-y-7*X 
a&?t UTiiS t -CtT 5 ff-WdHfefc 4 9 flF-IHfc S fife 
^©It^ff?«t^tijot, * 2 
Srfr5»l©«f-ISiv ^^-U-7*IiHTt'< 

* CiT-f v*- JJ -7£J£-f tV X*- y -7'lSt, 

2 ottf-ia-ett, *jeiSfcT#b*ufcWeB*l:#: 
CT, JBffe(TEtfT5. 

[0 13 2] LWot, *»Wfca»*»«a*3!fife«:, 

[0133] sbc, *»wfc*^5a#7*B^7Aaj 

*ST]E*s'5rS6*» 1 ©flFS-fc 4 5 ISl ©8F 

^fbxat, %2<n®%t<zj:zft%-it*fi ? £2 ©*?■§- 
itlMb*, ^x*-y-7"ia&#LTjSStU-Cfi? 

-efoo-c, ti-yB/7Aii, H2©frf-©a^-£*T 5 
*i©«-§-xat, -rv^-y-^xetrife^ifc 

tlfc7-* ?)ff7'o 5/ * SEJIJ S: , » 1 ©Wf-K 4 9^ 

4^9-y~.-?*%-f<fs( >^-y-7*iafc, »i© 
5 *2©(a-i-xai, tt#7*-*iw£* 

^SRPW^Sr^llJE-fS^jexairSrtti, ^2©m 
f-XSX(4, WJSiafcT#bhfc*l«llS*Ry£ DT, 
W*BTiE*(f 5. 
[0 134] bfc^oT, *«WlC»5«*yn^7 

©#'>Sr«SU, *©*«Jfe»*»aS:C-C, ^l©^-§-© 

t^x-t-So ^©fc*, ^©a^p^7^^it#$tv 

[S!ffi©fi!¥4UB^l 

[11 1 ] *%BJ©HJS©^«li: LT^tr-^^ff *✓ 

mxh% 0 
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m 2 ] mf ! -?m£fei>'x i rMzi3v%®fHkmwt<o 
nasi ffJwaat^itftscTCMfffl^fcBofltrt 

7 n y * H"C* 5. 
[HI 7] WHHtaH^SSCTCMWHtott&HiL 

[118] «lHtB^»it*2«36««>«*trlftWi-S^o 
yyUT&So 

[119 3 »*a**«o^**:»Mi-4H-eiboT, 
(A) 14, &TvyjtVM»£-fc:i8W-$*« 
**]»»<*>#* Sr^U (B) iSfeCT 

[1110] a^a-^SlOijjt^tS^t"^ 



[mil] aflr*^/u«xiw*rRW-*-*7'By*Bi-e* 

So 

[mi 2] t *©?ff{w«^^t5y c 

[Ill 3] «*»a*«fllO*J5ft4r»iW-r-4^ny^H 

ffcoT, -b 1 2C*1-«P*ftat«KJ:9«F»ft:**ifc 
[Ill 5] ttfcwa^MrottftfettW+syny^H 

1 fHwmm* 3 10 

H, 2 0 yy-^f V* — JJ-/<, 3 0 SCT 

CMflHHfcSS, 4 0 SCTCMfff, 5 0 -7*n 
vtffJW — JJw<, 6 0 RSgfg, 7 0 
flJ^, 8 0 ^77y*##gB, 150 3>-fc° 
151 CPU, 170 
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